A Gram-negative, non-motile and pleomorphic bacterial strain, SMK-114 T , which belongs to the class Alphaproteobacteria, was isolated from a tidal flat sample collected in Byunsan, Korea. Strain T grew optimally at pH 7. 
During screening of micro-organisms from a tidal flat in the Yellow Sea, Korea, many novel bacterial strains that belong to the class Alphaproteobacteria have been isolated. One of these isolates, designated T , is the subject of this work. Comparative 16S rRNA gene sequence analysis showed that this novel strain was most closely related phylogenetically to members of the genera Octadecabacter and Thalassobius of the Alphaproteobacteria. The genus Octadecabacter was created by Gosink et al. (1997) and includes Octadecabacter arcticus and Octadecabacter antarcticus. The genus Thalassobius was created by Arahal et al. (2005) by the description of Thalassobius mediterraneus and the reclassification of Ruegeria gelatinovorans as Thalassobius gelatinovorus. A further Thalassobius species, Thalassobius aestuarii, was described subsequently (Yi & Chun, 2006) . The aim of the present work was to determine the exact taxonomic position of strain T by using a polyphasic characterization that included determination of phenotypic and chemotaxonomic properties together with a detailed phylogenetic investigation based on 16S rRNA gene sequences.
Strain T was isolated from tidal flat sediment of the Yellow Sea, Korea, by means of the standard dilution plating technique at 25 u C on marine agar 2216 (MA; Difco). The type strains of three Thalassobius species (T. mediterraneus CECT 5383 T , T. gelatinovorus DSM 5887 T and T. aestuarii KCTC 12049 T ) were used as reference strains for fatty acid analysis. The morphological, physiological and biochemical characteristics of strain SMK-114 T were investigated using routine cultivation on MA at 30 u C. Cell morphology, flagellation, the Gram reaction and growth under anaerobic conditions were determined as described by Yoon et al. (2009) . Growth in the absence of NaCl was investigated using trypticase soy broth prepared according to the formula of the Difco medium except that NaCl was omitted. Growth in various NaCl concentrations (0.5 %, w/v, and 1.0-8.0 %, w/v, in increments of 1.0 %) was investigated in marine broth 2216 (MB; Difco) and trypticase soy broth (Difco). Growth at various temperatures (4, 10, 20, 25, 28, 30, 35, 37, 40, 41 and 42 u C) was measured on MA. The pH range for growth was determined in MB adjusted to various pH values (pH 4.5-9.5, in increments of 0.5 pH units) by the addition of HCl or Na 2 CO 3 . Biochemical and physiological properties were investigated as described previously (Yoon et al., 2009) . Utilization of various substrates for growth was determined as described by Baumann & Baumann (1981) using supplementation with 2 % (v/v) Hutner's mineral salts solution (Cohen-Bazire et al., 1957) and 1 % (v/v) vitamin solution (Staley, 1968) . Enzyme activities were determined by using the API ZYM system (bioMérieux).
Cell biomass for DNA extraction and isoprenoid quinone analysis was obtained from a culture grown in MB at 30 u C. Chromosomal DNA was isolated and purified according to the method described by Yoon et al. (1996) with the modification that RNase T1 was used in combination with RNase A to minimize contamination by RNA. The 16S rRNA gene was amplified by PCR using two universal primers as described previously (Yoon et al., 1998) . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . Isoprenoid quinones were analysed as described by Komagata & Suzuki (1987) using reversed-phase HPLC and a YMC ODS-A (25064.6 mm) column. For cellular fatty acid analysis, cell mass of strain SMK-114 T was harvested after cultivation for 7 days at 30 u C on MA and cell mass of T. mediterraneus CECT 5383 T , T. gelatinovorus DSM 5887
T and T. aestuarii KCTC 12049 T was harvested after cultivation for 3 days at 30 u C on MA. Fatty acids were extracted and fatty acid methyl esters were prepared according to the standard protocol of the MIDI/Hewlett Packard microbial identification system (Sasser, 1990) . The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed using nuclease P1 (Sigma) and the resultant nucleotides were analysed by reversed-phase HPLC.
Morphological, cultural, physiological and biochemical characteristics of strain T are given in the species description (see below) and in Table 1 . The almostcomplete 16S rRNA gene sequence of strain SMK-114 T determined in this study comprised 1422 nt. In the phylogenetic tree constructed using the neighbour-joining algorithm, strain T joined the lineage comprising Octadecabacter species with a bootstrap confidence value of 64.6 %; this cluster joined the clade comprising members of Gaetbulicola byunsanensis gen. nov., sp. nov.
the genus Thalassobius with a bootstrap confidence value of 76.3 % (Fig. 1) . This topology was also found in the tree constructed using the maximum-likelihood algorithm (Fig. 1) . Strain SMK-114 T exhibited 16S rRNA gene sequence similarity values of 95.2-95.4 % to the type strains of the two Octadecabacter species and 95.1-96.3 % to the type strains of the three Thalassobius species. The predominant isoprenoid quinone found in strain SMK-114 T was ubiquinone-10 (Q-10). The cellular fatty acid profile of strain T is shown in Table 2 , together with those of the type strains of Thalassobius species analysed in this study. The major fatty acid (constituting .10 % of total fatty acids) detected in strain SMK-114 T was C 18 : 1 v7c. The DNA G+C content of strain SMK-114 T was 60.0 mol%.
Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain SMK-114 T was most closely related phylogenetically to members of the genera Octadecabacter and Thalassobius within the Alphaproteobacteria (Fig. 1) . The predominant ubiquinone found in strain SMK-114 T , Q-10, is also predominant in other members of the Alphaproteobacteria, including members of the genus Thalassobius (Uchino et al., 1998; Martínez-Cánovas et al., 2004; Yi & Chun, 2006) . The fatty acid profile of strain SMK-114
T was similar to those of members of the genera Octadecabacter and Thalassobius (Table 2 ; Gosink et al., 1997) . Unfortunately, the type strains of Octadecabacter species either did not grow or were not available from the CIP and thus could not be used in this study for fatty acid analysis. However, strain SMK-114 T could be differentiated clearly from members of the genus Octadecabacter by differences in some phenotypic properties, including psychrophily, oxidase activity and nitrate reduction (Table 1) . Accordingly, on the basis of the phylogenetic and phenotypic data, strain SMK-114 T should be classified as a representative of a novel species in a new genus within the Alphaproteobacteria, for which the name Gaetbulicola byunsanensis gen. nov., sp. nov. is proposed.
Description of Gaetbulicola gen. nov. [Gaet.bu.li.co9la . N.L. n. gaetbulum -i gaetbul, the Korean name for a tidal flat; L. suff. -cola (from L. n. incola) a dweller, inhabitant; N.L. masc. n. Gaetbulicola a dweller of a tidal flat].
Gaetbulicola
Cells are Gram-stain-negative, non-flagellated and pleomorphic. Catalase-and oxidase-positive. Nitrate is reduced to nitrite. Strictly aerobic. The predominant ubiquinone is Q-10. The major fatty acid is C 18 : 1 v7c. The type species is Gaetbulicola byunsanensis.
Description of Gaetbulicola byunsanensis sp. nov.
Gaetbulicola byunsanensis (byun.san.en9sis. N.L. masc. adj. byunsanensis of Byunsan, where the type strain was isolated).
Displays the following properties in addition to those given for the genus. Cells are rod-, oval-or coccoid-shaped (1.0-3.061.5-15.0 mm). Colonies on MA are circular, convex, smooth, pale yellow in colour and 0.7-1.0 mm in diameter after 7 days incubation at 25-30 u C. Optimal growth occurs at 25-30 u C; growth occurs at 10 and 40 u C, but not at 4 or 41 u C. Optimal pH for growth is 7.0-8.0; growth occurs at pH 5.5, but not at pH 5.0. Optimal growth occurs in the presence of 2 % (w/v) NaCl; growth occurs in the presence of 5 % (w/v) NaCl, but not in the absence of NaCl or in the presence of more than 6 % (w/v) NaCl. Nitrate is reduced to nitrite. Aesculin, casein, gelatin, hypoxanthine, xanthine, starch, L-tyrosine T and some other related taxa. Bootstrap values (expressed as percentages of 1000 replications) .50 % are shown at branching points. Filled circles indicate that the corresponding nodes were also recovered in trees generated with the maximum-likelihood and maximum-parsimony algorithms. Open circles indicate that the corresponding nodes were also recovered in the tree generated with the maximum-likelihood algorithm. 
